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Art Unit: 1761 
Examiner: Curtis SHERRER 
Washington, D-C. 
Confirmation No. 5275 
April 14, 2004 



'^^--TB/^r.r-v^'^^ In re Application of: 

Yukihisa KATO 

Appln. No.: 09/144,851 

Date Filed: September 1, 1998 

For: FRUIT VINEGAR FROM RAW 
MATERIAL FLAVORFUL ACID CITRUS... 



REPLY BRIEF ON BEHALF OF APPELIiANTS 



Honorable Commissioner for Patents 
U.S. Patent and Trademark Office 
Mail Stop Appeal Br ief -Patents 
2011 South Clark. Place 
Crystal Plaza Two, Lobby, Room 1B03 
Arlington, Virginia 22202 

Sir : 

Submitted herewith is Applicant's Reply Brief in 
triplicate . 

RESPONSE TO EXAMINER' S ARGUMENT 

The Examiner has cited In re Levin, 84 USPQ 232 
(C.C.P.A. 1949) in support of a finding of obviousness of the 
presently claimed invention. In finding a recipe for a dairy 
product obvious, the Court stated, ^'The difficulty with 
appellant's argument is that no specific cooperation between 
his selected ingredients has been shown as required by the 
rule laid down in the last two cases of this court hereinafter 
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cited." In re Levin, 84 USPQ 232 (C.C.P.A, 1949), 234. The 
Examiner's position is that, despite the reference cited above 
not disclosing the amounts of the fruit juice used, the 
specifically claimed citric acid content, it is considered 
that in view of the court's holding in In re Levin, it would 
have been obvious to those in the vinegar processing industry 
to modify these parameters as they are result effective 
variables that are commonly optimized. 

First of all. Levin related to a formulation for a 
food product. In the present case, however, the removal of 
citric acid was effected in order to promote a fermentation 
reaction, as acetic acid bacteria would not convert the sugars 
and alcohol to acetic acid in the presence of excess citric 
acid. This is not at all the same as eliminating one 
ingredient in a recipe, as the removal of excess citric acid 
in the present invention directly affects the feasibility of 
the fermentation process. 

Second, it is well known in the fermentation art 
that addition of an alkaline agent to fruit juice severely 
affects the flavor of the resulting fruit vinegar 
(specification, page 4, lines 8-16). Seike first subjects the 
fruit juice to enzymatic treatment with pectinase to hydrolyze 
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the pulp in the juice, and then adds sodium citrate to the 
juice to adjust the pH to 4.6. There is neither disclosure 
nor suggestion of eliminating the citrate ion— only of raising 
the pH with an alkaline salt of citric acid. 



When Seike adds sodium citrate to the fruit juice, 
the pH is raised because Seike has added an alkaline agent. 
An alkaline agent is known to severely affect the flavor of 
the resulting fruit vinegar. However, in the present case, 
calcium carbonate is added, which precipita-tes calcium 
citrate. In other words, the alkaline agent, calcium 
carbonate, which converts citric acid to insoluble calcium 
citrate, is not present as an ionized species in the fruit 
juice, but rather precipitates the citrate ion and thus is 
effectively removed from the fruit juice. 



An English translation of Seike was filed April 4, 
2002. As can be seen from the description of lines 17-24 on 
page 6 and ^'Brief Explanation of the Drawing" on page 16 and 
Figure 1 on page 17 of the translation, it is apparent that 
acid adjustment in Seike means raising the pH of citrus juice 
to 4.6 by adding sodium citrate. However, as noted in the 
present specification, sodium citrate, an alkaline agent, 
adversely affects the flavor of vinegar. 
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The Examiner alleges that, because Jackson provides 
those with ordinary skill in the art a teaching to reduce 
juice acidity with calcium carbonate, those of ordinary skill 
would perform such a step. 

It is respectfully submitted that, although Jackson 
teaches deacidif ication of grape juice using calcium 
carbonate, and deacidif ication of wine using calcium 
carbonate, these teachings are limited to production of wine 
from grapes . 

Jackson uses calcium carbonate to solve the problem 
that citric acid produces an undesirable flavor in wine. 
However, citric acid does not produce an undesirable flavor in 
vinegar. The deacidif ication , i.e., reduction of citric acid 
in the juice, in the present invention is a means to effect 
acetic acid fermentation because the acetic acid bacteria 
cannot ferment at a pH that is below that at which they 
function. Jackson teaches nothing with respect to production 
of vinegar, which is a fermentation process which occurs after 
the production of wine, or ethanol . 
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Jackson states, ^^Although widely used, calcium 
carbonate has a number of disadvantages." page 279, right 
column, which would lead one skilled in the art away from 
using calcium carbonate. However, the use of calcium 
carbonate in the present invention is used to avoid the . 
drawback in Seike that sodium citrate, an alkaline agent, 
adversely affects the flavor of vinegar, as the precipitation 
of calcium citrate in the present invention removes the 
alkaline agent from the juice solution. 



The Examiner asserts on page 5, fourth paragraph, of 
the Examiner's Answer, '^It is noted that on page 5 of the 
Brief, that appellants state that the present invention 
provides a method for preparing vinegar from citrus fruit 
juices that contain a higher percentage of citric acid than 
apple juice or grape juice../' This asserted aspect of the 
invention is not claimed nor disclosed and therefore is not 
found persuasive . " 



It is respectfully submitted that this aspect of the 
invention is indeed disclosed and claimed in the instant 
application. Claim 21, the independent claim on appeal, 
limits the juice which is fermented to a member of the group 
consisting of lemon juice, lime juice, yuzu juice, kabosu 
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juice, sudachi juice, and shii kuwasa juice. These juices are 
naturally flavorful acid citrus fruit juices that have a high 
citric acid content of 3-8%, as noted on page 5 of the 
specification. It is well known by those in the art that a 
citric acid content of 3-8% is much higher than that of apple 
juice and grape juice. This is shown in the references filed 
April 4, 2002, and "RSK-Values, the Complete Manual, 1987, 
English Translation", submitted herewith. 

It should be noted from "The Complete Manual" that 
the amount of citric acid in apple juice is from 50-200 
mg/liter and the amount of citric acid in grape juice is from 
200-500 mg/liter. The amount of citric acid in lemon juice, 
however, is 100 to 210 grams per liter, a 1000-fold 
difference . 

The specification as filed at page 5, lines 11-20, 
characterizes the present invention as a method for producing 
fruit vinegar using a flavorful citrus fruit juice with a 
citric acid content reduced to 50% by weight or less of the 
natural citric acid content (3 to 8%) in a flavorful acid 
citrus fruit juice by acid reduction treatment, as a means for 
producing fruit vinegar with natural flavor unique to 
flavorful acid citrus fruit. Thus, it is clear that the 
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present invention provides a method for preparing vinegar from 
citrus fruit juices that contain a higher percentage of citric 
acid than apple or grape juice. 



As has been emphasized throughout the prosecution of 
this application, citric acid is removed from citrus fruit 
juice in order to improve the flavor of the vinegar so 
produced . 



CONCLUSION 



There is nothing in the combination of Seike and 
Jackson that would lead one skilled in the art to make vinegar 
from citrus fruit juice by removing at least some of the 
citric acid prior to fermentation. There is nothing in the 
combination of Seike, Jackson, and Castillon et al . that would 
lead one skilled in the art to make vinegar from citrus fruit 
juice by removing at least some of the citric acid prior to 
fermentation, fermenting the juice, and using an 
ultrafiltration membrane to clarify the resulting vinegar. 

Claims 21-24 and 27-31 are patentable over the cited 
references because there is no motivation to combine the 
references to arrive at the herein claimed invention, namely. 
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that at least some citric acid is removed from citrus fruit 
juice prior to fermentation. 



Wherefore, it is respectfully requested that this 
Board reverse the rejection of claims 21-24 and 27-31. 

Respectfully submitted. 



BROWDY AND NEIMARK, P.L.L.C. 
Attorneys for Applicant 
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R S K - Values 
The Complete Manual 



Guide Values and Ranges of Specific 
Reference Numbers for Fruit Juices and Nectars, 
including the Revised Methods of Analysis 



VdF 

Verband der deutschen Fruchtsaftindustrie e. V, 

Bonn 



1- Edition 1987 

© Veriag FLUSSiGES OBST GmbH 
D-5429 Soh&nborn 

f^sponsib/e for trans/at/on- 

FLOSSIGES OBST GmbH, Schdnborn, W.-Germany 
Translated by: 

I. SchQberl, Qualified Transiaton SohiSnborn, W.-Germany 
Proof-read by: 

Dr A^,i^:J^\^^^ Chemist, Reading, Great Britain 
J. Ellis, B.A. Chem,, Katzenefnbogen, W.-Germany 

(^er W^H "^""^^"^"'S, Hachenburg, W.-Germany 
Coven Wolfgang Defninger, Prankfurt, W.-Germany 

iSBN 3-926989-0h7 



3. RSK- Values for Different Fruit Juices 
with Comment 

3.1 Apple Juice 

The production of oitier applet with high acid conten ts is decreasing more end more 
which means that apple Juice manufacturers are dependent on rejected dessert 
fruit. Because their content of titratable acids is too low, raw Juices made from 
these "sweeV apples, Le. iow-acid juices frequently do not come up to trade usage 
regarding industrial fruit Juice as Is set down in the Leitsatze fOr FruchtaSfte, In 
order to come up to trade practice, these juices must be blended with high-acid, 
apple juices. 

Comment 

1. Rdlative Density 20''/20''C 

Not all apple Juices come up to the minimum value established as trade practice, i.e. 
1.0460* Juices with low extract contents can be blended with juices showing higher 
extract contents, A Juice with a high extract value, however, must not be adjusted to 
the minimum value of relative density as set down in the Leits&tze far Fruchts6fte, 
by watering. If an apple juice concentrate is reconstituted to single strength^ the 
organoleptic and analytic characteristics must be equivalent to those of the 
original juice (article 1 (5, 6} BODfrootNe on Fruit Juices). The minimum value of 
relative density results from native fruit components, 

2. ReduoHQn free Extract 

Reduction-free extract means the sum of ''non-sugar substances" dissolved In the 
juice. Usually Included ere the content of fruit acids, mineral substances and D- 
sorbitol. Since Juices made from low-acid apples have extremely low acid and 0- 
sorbitol contents, the specified minimum value In some cases may not be reached. 
Approved handling operations have virtually no effect on the reduction free extract. 

3. Monosac^arides, Ksaceharldes 

The most important sugars found in apples are glucose, fructose and sucrosSs The 
content of sucrose depends on the degree of maturity and can make up one third of 
the total sugar content, but it is usually tower The fructose content is about 2-3- 
times that of glucose. In exceptional cases, the glucose-fructose ratio can be 
slightly lower than 0,30. In combination with other reference numbers, values higher 
than 0.50 Indicate a treatment with high-glucose sugars. 
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Tab, 1: RSK-Values Apple Juice 



gu/ae vafue 



from to 



A. sensory analysis 

oolour/appearence 

aroma 

flayour 



centra/ 
value 



(points) min. 3 
(points) min. $ 
(points) min, s 



B. chemfcal analysis 

relative density 20 ^20 "C*' 

Brix, ret corr^'' 

soluble solids 

Utratable acids (pH 7-0j*» 
axpn as tartaric acid 
expr, as mval/l 
ethanol^> 
volatile acids''* 

expr. as acetic acid 
sulphur dioxide, total*^ 
lactloacld*^ 
D-mallo acid 
citric acid 
tartaric acid 
glucose 
fructose 

glucose-fructose rativ 
sucrose 
D-sorbitol 

reduction-free extract 
ash 

alkalinity number 
potassium (K) 
sodium (Na) 
magnesium (Agg) 
caicium (Ca) 
chloride (CI) 
nitrate (NOji 
phosphate (PO^ 
sulphate (SO4) 
formol number 
(ml 0.1 mol NaOH/100 ml) 
proline 



g/r 

g/t 

g/i 

gn 
mg/l 

gJi 

mg/l 

gfl 
gn 

g/i 

gfl 
g/f 
g/t 
gfl 

mgfl 
mg/l 
mgji 
mgfl 
mg/l 
mgfl 
mgfl 
mgfl 



mln, 1,0450 
min. 11,18 
min, 116.8 

mln. 5,0 
min. 66.7 
max. 3.0 

max. 0.4 
max. 10 
max. 0.5 
n,(l. 

n.fi. 



max. 0.5 



min, 
mln. 
mln. 
mln. 
min. 1000 
max. 30 



2.6 
18 
2.1 
11 



max. 50 
max. 10 
mln. ISO 
max. 150 



mgfl max. 15 



of. chapter 2.1, n.d. = not detectable 



2 
3 



1,0450 

11.1 a 

118.8 



0 

10 



1.0670 
14.01 



3 
4 

7 



1.0488 
12.08 



5.0 
66.7 



SO 

18 
55 

0.3 

5.0 

2 
18 

1,9 
11 
900 

40 
30 



130 



Z5 



148.1 

8.5 
113.3 



126.7 

6.5 
86.7 



200 

35 
80 

0.5 
30.0 

7 
20 

3.8 
14 
1500 

70 
120 



300 



100 

26 
65 

0.40 
15.0 

4 
22 

2.55 
13 
1200 

52 
59 



220 



10 



4.5 
8 
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4. Fruit Acid$ 

The total aoid content In apple juices depends mainly upon the amount of Um^lfo 
acid. The quantity of L-malio acid which can be determined enzymatlcally is higher 
than the numeric value of the titratable total acid expressed as tartaric add. If the 
content of L-ma/Jc acid (enzymatic determination) is lower than the value for 
titratable total acid (expressed as tartaric acid, see 6.30), the Juice has to be 
analysed for lactic acid and other fruit acids. Considering the limits of error of the 
different methods, the content of total malic acid (chemical determination) 
corresponds to the L-malic acid (enzymatic determination). Therefore, the addition 
of synthetic DL-malic acid can be recognized from the result of both analyses. The 
content of citric ecld does not exceed 200 mgA Higher values Indicate the addition 
of Citric acid or other fruit Juices, as e.g., pear juice. In exceptional cases^ the 
minimum value for the range laid down for citric acid may not be reached. As a rule, 
the value for titratable acid of Juices made of dessert apples and those from 
growing areas located in warmer climates is lower than the minimum value of the 
range. The upper value of the range, on the other hand^ may be exceeded 
considerably by hlgh-acld varieties, 

5. Biogenic Acids (microbial origin) and Ethanol 

Biogenic acids and ethanol are almost never found in apple Juices* Excess values 
indicate the processing of rotten fruit or microbial changes during production and 
storage of the iuice. 

6. Mineral Substances 

6.1 Ash 

There is a correlation between the content of mineral substances and the reduction- 
free extract (Mineral substances make up approx. tO% of the reduction-free 
extract^ The different mineral substances detected in the ash show only slight 
variations In their relations to each other. If the ash content of a Juice Is lower than 
1.9 gJi, it may be supposed that the Juice has been adulterated with water or that the 
concentrate has been diluted beyond the degree which is authorized. A treatment 
with appropriate bentonite has virtually no Influence on the mineral composition of 
the Juice. 

5.2 Alkalinity Number 

The alkalinity number expresses the aikelinity^sh ratio, and normally varies 
between 12 and 14. Values lower than 11 indicate inadmissible treatments. 
Authorized handling operations have almost no Influence on the ash content, ash 
alkalinity and thus the alkalinity number. 
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6.3 Potassium 



The potassium content varies within narrow Jimlts; on average it amounts to 48Vo of 
the ash content. 

6.4 Sodium 

Normally, the sodium content is lower than 20 mg/l. Values higher than 3o mgJI may 
be due to special growth conditions, because fruit grown near the sea may have 
higher sodium contents. But higher contents may also be due to Inadmissible 
treatments. 

6.5 Calcium 

lil^J^ltlT T/^"' ^^^"^ ^""^f* y^^'^ "'^y^ ^leany Increased if 

Th%lT <^"^"frato reconstltution has inappropriate characteristics (in 

this case. e.g. the magnesium and nitrate content may be accordingly increased). 

fi.6 Magnesium 

rffJJSTT'" "'"'^f ' "^'^^ ^'o^'P^ff^^fy "^^row limits. Quite often, the 
speched minimum value ,a fallen below by raw juices made of "sweet" aoolL m 

some exceptional cases, it is not reached by "sour" apple juices. ' 
6.7 Pliosphate 

tT^Zt^^^ v//»/c/i is quite high as compared to the ash content indicates 

the addition Of phosphate^alts. if the phosphate content Is lower than thespeZZ 
minimum content, it may be supposed that the juice has been diluted. 

6Ji Nitrate 

cZZn!^ T T^'^ f''"^^''^ '"^ ^ combination with reduced 

ZZTill "^"^^"^ ""^'^^'^ adulteration with nitratl 

Znt Jn^^nTT' reconstituted with nltrate<ontalning water Z 

conten^ of the other mineral substances are not reduced. It in concentrate 
r^onstitutlon nitrate contents of more than 10 mgn occur, n may be supposed that 
the water used has inappropriate Characteristics. ^PP^seoxnax 

6.9 Chloride 

fn untreated juices, the chloride content Is normally lower than is mgn. Higher 
<^loride contents maybe due to special growing conditions, if fruit grown near the 
ZtH^L T^r'^'^^T'!" concentration does not correlate 

^nl Jl r J*"? ^r^*"'' ^'"""^ values which are higher than the guide value. 

wa^rnJt"h^^^^^^ '*""''T f"' concentrate!, the use of 

water not having the appropriate characteristics for reconstltution. 
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7. Formol Number 

formol number varies widely. The specified minimum value may not be reaofied 
by raw juices made from "^weef" apples. Protein-containing fining agents have 
almost no influence on the formol number. 

6. Proline 

Apple /uioes have a low proline content As a rule it Is lower than 15 mg/L Higher 
values indicate that other juices have been added. 

9. D-SorbltQl 

Apple juices always contain D^orbltoL The D-sorbitoi content varies within 
relatively wide limits. Juices made from "sweet" apples tend to lower values. In 
exceptional cases the D sorbitol values are slightly lower than the specified 
minimum value, 

In juices with high acid and high extract values the maximum value may be 
exceeded. 

10. Hydroxymethylfurfural (HMF) 

The HMF content Is not a criterion by which the adulteration of a Juice c^n be 
judged. In apple juices which have been properly manufactured, stored and filled, 
only traces of HMF occur Even in properly manufactured concentrates HMF may 
be formed, the concentration being increased In the course of, even proper, filling. 
Values of approx. 20 mg/l or more together with a cooked orbready flavour, Indicate 
excessive thermal stress; such stress, however, can be prevented by technological 
means. 



t 

3.2 Apricot Puree and Juice 

fit Industry, mainly apricot pur99 is processed. The following values are therefore 
referred to kilograms. Application of these RSK-values to apflcot Juice is possible 
providing that the relative density value Is taken Into account In comparison with 
apricot puree„the following mineral substances show a tendency towards We lower 
range limit: eaJolum, phosphate, sulphate and potassium. 

Comment 

1. Relative Density 20«/20«C 

Values lower than 1.040 indicate that unripe fruits have been used. 
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. 9. Ascorbic Acid 

The L-ascorbic Add content is dependent on the berry variety and the method of 
production used. 



3.4 Grape Juice 

For the production of grape juice, "vitis vinlfera" vine types are u^ed. According to 
the EEC order "Qber die gemeinsame Marktorganisation for Wein" (EEC-order on a 
common market organisation for w/ne; $ee EEC 337/79) these vines (see EEC 
2005/70) must have been authorized or recommended. According to this order, grape 
juice is the product obtained from fresh grapes, fermentable but unfermented, 
which has been treated in a way that it is suited for direct consumption, end which 
has a maximum aicohol content of rVo by vol. According to the EC-Directive on Fruit 
Juices, the foilowing procedures may be used, too: 

1. Desulphurization with physical procedures 

2. Partial deacidification. 

Comment 

1, Relative DensHy 20^/20<>C 

In the Federal Republic of Germany mainly grape juices Imported from southern 
growing are^s are mandated. Due to the special climatic growing conditions, the 
rela tive density of white grape juices is seldom lower than 1.068, whereas tha t of red 
grape juices Is seldom lower than 1,070. A relative density value of more than 1.000 
is possible and does not necessarily imply that concentrated grape juice has been 
used. Dilution of grape Juices with high extract values Is not permitted, A relative 
density of l,(t65 is still in keeping with German trade usage. The relative density 
may be as low as 1.055 but only In Juices from grapes grown in Germany or 
comparable growing areas, 

2. Reduction free Extract 

The reduction free extract value of grape fuices may be lowered due to the 
crystallization of potassium tartrate. The reduction-free extract is reduced by 1.8 g/l 
for each g/l of tartaric acid crystallized. This fact has to be considered in juice 
evaluation. In exceptional cases, grape juices with high acid values may exceed the 
maximum range value. As compared to Juices from white grapes, juices made from 
red grapes tend to higher values, 
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3. Monosaccharides, Dteaeeharides 

The gfaco$B^fruct03e ret/o is se/dom higher than ta Values below 0.9 may be due 
to slight fermentation. The central value of glucose Is about 79 g/l, and that of 
fructose Is about 81 glK Since they are not very meaningful, ranges for glucose and 
fructose were not set down. Using the chemical methods of analysis indicated 
sucrose cannot be detected In grape Juice except for freshly pressed Juice. Sucrose 
values determined according to ''Luff^choorr are net taken Intc account If they 
are within the tolerable limits of error of the methods used 



Tab, 4: RSK- Values for Grape Jufce 



A. sensory andlysis 

colour/appearance 

aroma 

flavour 

B. chemical analysis 

relative density 20 *"120 
Brix, ref. corr."^ 
sbiubie solids'^ 
titratable acids (pH 7.oy 

expr. as tartaric acid 

expn as mval/l 
sulphur dioxide, tctal*^ 
ethanol*"^ 
volatile acids 

expr. as acetic acid 
lactic acid*> 
L-mallc acid 
citric acid 
tartaric acid ' 
free tartaric acid 
glucose-fructose ratio 
sucrose 

reduotiorhfree extract 
ash 

al/caiinity number 
potassium (K) 
sodium (Na) 
magnesium (Mg) 
oalcium(Ca) 
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(points) 
(points) 
(points) 



guide value 



range 
from to 



central 
value 



mm, 
mm. 
min. 



3 
3 
S 



2 
3 
S 



4 
6 
10 



3 
4 

7 





mm. 


1.065 


1.065 1.080 


1.07i 




min. 


15.88 


15.88 


19.30 


17.03 


min. 


189.1 


169,1 


208.4 


182.2 




min. 


6.0 


6.0 


12 


8 




min. 


80.0 


80.0 


180 


106.7 


mgfl 


max. 


10 








g/i 


max. 


3.0 








gn 


max. 


0.4 








grt 


max. 


0.5 








gn 


min. 


3 






6 


mgfl 


max. 


500 


200 


500 


300 


gn 


max. 








3.5 


gn 


max. 


1 








gn 


max. 


1.0 


0.90 


1.03 


0.97 


9. comment 






gn 


min. 


20 


18 


32 


22 


gn 


min. 


2.2 


2.2 


5 


3 


mg/l 


min. 


11 


11 


14 


12 


min. 


950 


900 


2200 


1250 


mg/l 


max. 


30 








mgn 


min. 


80 


75 


150 


95 


mgn 


max. 


230 


100 


250 


170 




Grape JuJcb 



guide value 



range 



central 
value 



from 



to 



chloride (CI) 

nitrate (NO^ 

plioephate(PO^ 

sulphate (SO^*^ 

formol number 

(ml 0.i mol NaOH/100 ml) 

proline 



mgll 



mg/l 
mgn 
mgll 
mgll 



mln, 11 
min, ISO 



max. 50 
max. 15 
min. 300 
max. 350 



10 
150 



300 



30 
1000 



550 



7 

380 



*> of. chapter 2.1 

For products from German grapes and such of similar growing areas, the value 
of 1,055 Is still tolerable as tov\/er limit. 

"''''^ According to EC-Order No. 337/79 of February 2, 1979, concerning the Common 
Market Organization for Wine, Annex 2, No, 6, grape Juice contains a maximum of 
IVo by VOL of ethanol. 



4w Fruit Acids 

The quantity of tltratable acids In grape fulce is mainly determined by the presence 
of Lmaflo acid and tartaric add. The sum of the content of tartaric acid and L-mallc 
acid Is higher than the amount of tltratable acids. 

4*1 L^Malic Acid 

The content of L-malic acid is largely dependent on the respective varieties and 
climatic conditions. Consequently, a specification of ranges is not very useful. The 
content of L-mallc acid decreases with Increasing fruit maturity, but only In 
exceptional cases, this value may go down to 2,5 gIL 

4.2 Tartaric AcidfTree Tartaric Acid" 

The tartaric acid content of grape fulces le dependent on the degree of maturity, 
fruit variety and the handling operations used 0*e, de-aoidifloatlon, possible 
crystallization of potassium tartrate). The addition of tartaric acid can be detected 
by calculating the "free tartaric acid" content In this, the proportion of potassium 
to tartaric acid (39:150) as It is found in crystallized potassium tartrate Is used as a 
basis. The arithmetical amount of "bound tartaric acid'* is calculated as follows: 



The content of ''unbound tartaric acid'' = "free tartaric acid" Is calculated from: 



potassium (gfl)x 150 = bound tartaric acid (gH) 
39 
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tartaric acid (g/l) — "bound tartaric acid" (g/l) = "free tartaric acid" (g/l). 

Normally, the detarmfneble content of tartaric acid Is smaller than that calculated 
on the basis of the potaaslum content. If a Juice hae a low potassium content but a 
high proportion of tartaric eoid, it may happen that the tartaric acid Is not "bound" 
completely by the potassium contained In the juice. Natural concentrations of "free 
tartaric acid" are mainly found in grape juice made from Rabosa-grapes, a grape 
variety with high acid contents (High contents of tartaric add may also be found in 
products made from unripe fruit). 

The addition of tartaric acid is considered a proven fact if these exertions (high 
malic acid values In unripe fruit) do not apply and If the "free tartaric acid" value Is 
higher than 1.5 g/l. Even small amounts of tartaric acid have to be considered 
critically. 

4.3 Citric Add 

In exceptional cases, juices with extremely high add values (also unfermented 
juices from grapes showing, noble rot whioh are, however, not used for the 
preparation of grape juice) can show values which are higher than 500 mg/l. 
Concentrations below the specified minimum value may indicate dilution through 
water addition. 

5. Mineral Substances 

5.1 Ash 

In the case of ash contents below 2.2 g/l it may be supposed that an illegal dilution 
has been performed or that concentrates or semi-concentrates which are not suited 
for the production of grape juice have been processed. The Ices of 1 g/l tartaric acid 
through potassium tartrate crystallization means that the ash content Is reduced by 
about 0.46 g/l. 

5.2 Alkalinity Number 

The ash alkailnlty-ash ratio can give substantial information as to the handling 
operations used. Alkalinity numbers lower than 11 may be caused by a higher 
proportion of "acid" ash components e.g. sulphate, phosphate, chloride. In de- 
acidified juices, an increased alkalinity number normally occurs together with 
higher calcium values and generally also with higher potassium values. 

5.3 Potassium 

Freshly pressed grape juices seldom contain potassium concentrations lower than 
1 400 mg/l. Considerable reductions may be due to the natural formation of 
potassium tartrate (e.g. through a loss of 1 g/l tartaric acid, the potassium content 
is reduced by 260 mg/l). In the case of high calcium concentrations — which 
indicate a de-acldifleatlon treatment with calcium salts — the potassium content 
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will be correspondingly tiigher; itie latter can be explained by the lower rate of 
potassium tartrate crystallization. 

Normally, the potassium content makes up more than 40% of the ash value. In 
exceptional cases, this percentage may not be reached. Lower potassium contents 
together with iow percentages in the ash are a sign of inadmissible manipulations. 

5,4 Sodium / Chloride 

Grape Juices made from grapes grown near the sea may have natural sodium 
contents of more than 30 mg/l. These products are not only characterized by an 
increased magnesium concentration; but, the chloride content which normally 
amounts to about SO mg/i, will also be increased. A sodium content above 30mg/i 
must correspond to the chloride value, it has to be tai^en into account that 
according to the 'Zusatzstoff-Zulassungsverordnong", the addition of sodium 
sulphite, sodium hydrogen sulphite and sodium disulphste to grape juices Is 
authorized. In practice, however, these materials are rarefy ever used, 
B,S Calciuin 

The calcium content of a grape Juice is mainly influenced by the handling 
treatments applied. Freshly pressed grape fuices which were not subjected to any 
further treatments, may have calcium values below 100 mg/i Commercial Juices 
seldom fail to meet this value. De-acidification with calcium carbonate which is 
sometimes applied, leads to increased calcium concentrations. The specified 
maximum value (350 mg/l) may be exceeded, De-acidJfied grape Juices have a low 
tartaric acid content as compared to a high potassium concentration, 

5.6 Magnesium 

Unadulterated grape Juices seldom have magnesium concentrations below 80 mg/l. 
If a Juice remains far below this value it has to be analysed critically because 
together with other parameters, this low value may be a sign of water addition. 

5.7 Phosphate 

Normally, the natural phosphate content is lower than 500 mg/l; concentrations of 
more than 550 mg/i can only be expected in Juices with high contents of extract and 
mineral substances. 

5.8 Sulphate 

in nature, grape Juices contain only relatively small quantities of sulphate. The 
natural sulphate content is increased by sulphur dioxide which Is used as a 
handling agent and/or for sulphurizatlon (for provisional pre$en/atson) of the grape 
Juice. ''Desulphurized" grape Juices may have increased sulphate contents. 
Depending on the storage period and/or the kind of desulphurization used, the guide 
value of 350 mg/l may be exceeded if the juices are stored for a longer period of time 
under sulphur dioxide in order to preserve them, 
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5.9 Nitrate 



In nature, grape juices normally contain nitrate concentrations up to 15mg/l Due to 
a special plant physiology, these values may be exceeded by oertain varieties. 

6. ProDne 

The proline content is dependent on the degree of maturity as well as the fruit 
variety. It varies over a wide range. Natural proline values below the specified 
minimum value of 160mg/l could only be observea/n some white grape Juices and 
may indicate the addition of water and/or the processing of rotten fruit. 

7. Hydroxymoihylfurfural (HMF) 

TheHMF^ontent is not a criterion by which can be Judged whether a Juice has been 
adulters ted or not. If values of about 20 mg/l and more occur together with a cooKed 
flavour ,t may be supposed that there has been, a technologically avoidable 
excess therrnsJ stress acting In the course of production, storage or filling, m grape 
jinces vrhich have been carefully produced, HMF occurence Is negligible Juices 
from red grapes are more likely to form HMF than Juices from white grapes. 
Depending on the Influence of time and temperature. HMF can be formed during the 
storage of filled juices. In this caae, however, a cooked flavour cannot be detected 



3.5 Grapefruit Juice 

Grapefruit Juice is made from fruit of Citrus paradfsf. The RSK^velues are based on 
J^tensive analyses of all varieties end provenances which ar^ important for 
mdustnal processing (North, South and Central America, South Africa, Medlterrane^ 
an region). 

Comment 

1. Relative Density 20*/20'*C 

Only In exceptional cases do grapefruit Juices not come up to the minimum value 
lfjT!'Z ^ i-^'f^Stze far FruchtsSfte, i.e. 1.040. In these cases grapefruit Juices 
With higher extract contents have to be used for blending. If the concentrate Ts 
reconstituted to single Juice strength, the organoleptic and analytical 
characteristics must be equivalent to those of the original Juice. The above- 
mentioned minimum value for relative density results from nathre fruit components. 
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3. 11 Lemon JuiCB 

t©/no/i yute0 /3 /nade f/om ft© fruHa'cf Citrus llmon, TTie RSK-VBlues are based onextenaJve 
anafysBS of all varieVoi and phvenanceQ whioh am of 'sighifloanojk to jhet fruit processing 
industry. In addition to cloudy juieeSf^dear Juices havB also bean included in. the research. If 
the juices^lfave been marjufactured property, the essential analyticeJ pafameferrs (fxcept'idr 
he^erldBh, peoHn) shov^no deviation, Juices of cHrUa aurantiif<^Ja (also called fime pl/^e 
acld)were,f)ojtaon9ldefed* . — . — . 

Tab. 11: RSK-Valiiesf for j-f mon Juice^^ 

All values referred io a rolM^e danslly dO */20 *C of I.OSS. 
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Tdb« 11a: Additional Chemical Analysis of Lemon Juice 

AH values relerrad to « re!arftf«-denstty 20 '^/aO'C of 1.035. 
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Cotnnont . 
1.fi«latlif0D0aBlfy2O^/2O'>C 

... .,. v.. , ;: 

h order to obtem compaiaUe velues fordlreet juices and ooncentatBS, the anafytiGsJ /«jmber9 
nav9 been referred to a relaive denahy of 1.036. Thia corre^onds ^rodmateiy tS ffj^ 
avft/a^a value of all anafysed direct jukma and can sarv9.as koy value in the reconstituem of 
Goncentral^,s. Only fevtr'Argen^Han and Italian Juke? remained, somewhat below the Ibvter 
range limit:)vhereas some IsraeSanJuloea al^tlyekceed^'the upper rar^e limit. Ihemlatlva 
density is mainly detemiined by the eltiie acid content The share of tota sugar in the soluble. 
Bolids amounts to approx. 20% on average. 
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2. Reduction l^eoeMtraet . i'/ 

ThB amount of reduG^on ffoe extract is mainly delerminod by the add content of thejuice. 
E^eSs^th American juices tend to the upper part of thejenge. 
fS^^^eTreJonr^iftendto ^ehwerpart None of the juicee fell below or exceeded 

the specifiod ranges. .... 
S,Moheaaeeharlde9,Dlsacchari«laB ■ ■■■ ['-^r^^-^^^^^u 

inmosicaseA lemon Juices have a euorose contentbelow2 g/i. AcbncentraSonarfmore^^ 

'l^e^ti^^low 1.00 are hre; values to^r than 0.0$ are ae^n of mhrt,bUaogkal 
^^^Z^Zglueose-TheuppervalueiBh^ ever exceeded. Rathsab^e lJ2mu^ 
i^Sr^9a^BsanexcepSon.7heN9hest^ucossandf^ 

d^eZ7SS^nlemonJulee3. Inafewcases. israeHan Juices sPghtly exceeded the upper 
limit 

4.PruitAold» ■ ' 'l]'^-'i'"'y^!'X 

4.1 Titratable Aada ' ' . ' ^ ' .^^ '^V-' 

In thaintar/taeonal concentrate trade, ttie content of titmtebloecfd(pH a. icahulatadasatric 

■ o?tri3in s%Tn7essential difterencein the total addity. lf the f^^'^^^fJ^J^J^^ 
dent^(20'J&')i9fixedat 1. 096. juicee from Argentina (South Amencen prevenance) tend 

to Supper part of derange. . • . 



4.2 Citric Acid 



The dtdcaddcontentdeterrrunea the share ofHtratableacld. Forthe V/;if^*^^J^^^^„ 
(pH 0.1 - calculated as dtrto add) and dtrie acid, a oentml value of 1.02 and a variaven 



between 0.9S and 1.10 were calculated. 
4.90-hocitricAeld 



Mainly American and Israeliar, Juices Be in the upper part of the ^3s.^B^^tal^nj^<^^ 
ere mostly in the lower part. In some cases, the epeified maximum value 'r^^^ff.'^^^^''. 
content frequently occurs in juices with. low addity. A decrease of the Dieoatne acid content 
during ihBhanre^m period can be noticed. Values below 230.mg/l were not obsenred. 



4ji dtrie AddrisocMcAad Ratio . 

The coneentntien of citric add oonelates with the isodtric add concentmtion to 

Therefere. the ratio canbe usedto deteotanaddification with citric acid Ratios up to ji^t under 

mwerefQundin3omecase8.,OPfy^^^ 
^^c^!dTptoatifiotientof24Q.Settingdownacenti^ 
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strongly on tho fnJlt provenance, and therefore the central values calculated for the dtricacid- 
Isocttric ^cid ratio of South American, Califomian, Spanish and leraelian JuIobb are dearly 
belbwthatof Italian lemon juices (approx, 180). 

4^S L'Malic Aetd • , . ■ ^ . » - 

The Lnnalh aeid content depends on the provenance. For that reason, a central value cannot 
be specified. Juices of South American provenance are usually in the upper part of the range 
andtholrcentralvaluo IshlghorthanAg/l; Juices from the Maditorranean region hardly exceed 
: 4 g/l and have a' central value of 2 g/l. Some Italian, Spanish and Israellan lemon juices may 
^lle^ust below the lower range limit. Values below 1 g/l can also be the result of microbiological 
xiegradaSon. . ^ 

'.e.Mneral Substances . 

The ash value is infhJonced, among other Hitngs, by the processing technique. Theash content 
shows no special Matures v^ich might be €kje to provenance. A delation from I/10 spedfied 
range was not found. In ttte case of a high content together with a low potassium percentage 
in the ash, the juice has to be (decked for a possible sulphurtzation treatment (ct alkalinity 
number and Sulphate), 

- S.2 Alkalinity Number 

* . . .. 

Juiceswhosealkalinitynumberislower^anll orhigherthan 14 should be checked critically 
for their anion and cation concentration respectively. Strong sulphurization may cause a 
decrease in the alkalinity number to less ^an 1 1. 

5.3 Potasssium • 

The potassium concentra^'on correlates with iha ash content Between the juices from different 
countries of origin no essential difference In concentration has been observed. Values 
exceeding ^e upper range were not found Only a few Italian Juices remained slightly below 
the lower range limit. 

5.4 Sodium 

Valuesofmore than 30 mg/i may 'mdlc&teinsippropriateprocessing or inadmissible treatments. 
Due to certain technological methods of processing used in the preceding stage of peel oU 
extraction, ^e sodium content may Increase up to a maximum of 40 mg/l, 

• The caelum content is strongly infkjencedby the iruHt&xtureahd the technology. Addition's of 
r,T)ulp-wash and/or peel patis or extracts lead to an iricrease^ of the flavonofd ^ycosides 
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according to Dbvjb (hespendin) andwat^r-^ofuthpectia substances as Well 39 to an frfcrSasa 
of the calcium concentration. Tha incraa^ad calcium content obsen/od ln"}dic4stfom the 
MaditBrranBan region, which may even exceed the specified makimum value, must be 
considered a result of technology. Values belowSO mg/l oaldum are extremely race and must 
be regarded critically 

5.6 Magnesium 

A dependence on the fruit variety and the fnjit origin cannot be observed. Only ini particular 
cases, the lower range limit of 70 mg/l may be slightly fallen below. -v . 

5.7 Phosphate . ■ ^. - 

Values exceeding the upper range limit have notbeen observed. The minimum vafuernay Ud * 

slighOy fallen below. There are no differences in tlie phosphate content which relate clei^rfy id ' 

the fruit provenance; nevertheless, Italian Juices generally tend towards lower values. The 

percen^geofphosphateintheashfstargely/ndependentofthefnjt'tprov^nahcea^^ 

Juices again show somewhat lower values, A percentage of slightly more than 14 was found 

In a few South American Juices, whereas values below 8 could not be detected * - 

• ■ - . * .****•• 

5^8 Sulphate * .r i . 

Strongly Quiphurized juices may exceed Uie guide value, 

5.9 Nitrate .w*: 

Lemons absorb virtually no nitrates; in lemon Juice producton, and as a result of the p^^s^^ 
technique, nitrate adsorption is not possible. Lemonjuices normally have a nitrate content of 
less than Smg^. Injul^smade frori^ concerttrata, a hitreie content over lO mg/iiridfcates that 
the water used does not have ^e appropriate chara^isristics. 

SJOChhridB , ' - . ; r 

South American Juices have a low t^loride content, and values of more ff}kn'^ mg/l ar^' 
extremely rare. In Juices from the Mediterranean region me chloride content is usually higher 
ihsm 30 rrig/l WKi sometimes the guide value may be exceeded 

6, Fonrtol number 

Industrially processedjuices showed almost no deviation from Uia range limits. The guide value 
is seldom fallen below. 

AlPivline 

The proline concentration tfepends strongly on the fmii provenance. The specification of a 
qsntral value Is not tenable. South American Juices show the lowest proline values; in some 
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CASBBth&yare oven bBhw 100 mgA E.g. »j0 Qontraf value of South American Juices is about 
200 mgA, andva/ueshlgharthan doomg/lare rare, whereas for juices from the Mediterranean 
region, me central yalue is aboulS60mg/l, Ohiy in exceptionai cases, the p/oJine values were 
lower than 350 m^^ . Some Juices from the Mediterranean region reached over 800 mg/l. 

S.2 Amino Acids /Ammonia 

Except for proline, the distribution ofthe individual amino adds is influenced neither by the fnjit 
variety nor by Vie provonartce. In Italian Juices, a certain tendency to the hv^er range part can 
be observed for asparticadd and y^minobutyricacid, yii^reas the glutamic add concentration 
is in the upper range part None of the Juices fsfl below tiie minimum value foraspartio add; 
valuesin t/te upperpartandsHghty above the upper range llmnocourespedallyfQrlime Juices. 
In some cases the upper range limit for serine, alanine andy^lncbutyric add maybe stightiy 
exceeded. In Juices from overripe fnjits, the content of tamlnobutyric add and ammonia lies 
in the upper range part. An increased arginine content indicates the use of Juices from other 
dtajs$pecies,. ... 

7. Flavonoid Qlycosidea (escalated as Hespf^ridin) according to Davis 

The content Is strongly innuenced by the fniit texture and the technology. Additions of pulp- 
wash and/orpeet parts and extracts wWiead to an increase. Whereas in South American Juices 
the content is seldom higher than the guide value, the latter may be exceeded by Juices from 
the Mednerranoan region. The tower range limit io not fallen below. The "reaThesperidin value 
determined with high pressure liquicf chromatography is lower Hfran the "Davis-value" and 
variesbetween2S0and900mg/L Naringlnvaluea overlOmg/HndicatetheuseofpartsofothBr 
dtrus fnjits (e,g bergamot, grapefruit). 

A Pectrc SubsWtcoa^ 

The content ofpecticsubstarices (wBter-soluble, oxalate-soluble, alkalhsoluble) Is Influenced 
by the fmit texture and the technolo^, Jncreased values occur for mter-soluble pectic 
substances, espedallytn ttalian and IsraeBan Juices. As a mle, the central value for Juices from 
the Mediterranean ragion is higher than for Juices coming fmm other countries of. origin. 

9. L'AsGort^lo Acid 

Thecoritentissirongiydependentpnthef^^^^ the technology of Juice pnyducHon and 

especially the storage conditions. A content below 200 mg/l does not occur in property 
manumctured and stored Juices. Values overSOO mg/l are rare. 
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Th9 MfhOfs responsible for the RSK-Values published are: 
Apple Juice: 

KJ. Bldfg (f), W, Faethe (f), J. Koch (fl S. Wellrauch. K. Wucherpfertryig. 
Fiae6igeeObst49,p. 186-199(1982) 

Apricot Pulp end Juice: ' . • 

R. Blandau, A. Burkhard, W. Faethe (f), M, Gdtt, a Gr&lner, HJ. Klelnau, D. OtschimkB, 

C. Refrthard, S. Wallra^ch, 

FiasslgesObstS2,p^e44'S46(1965) 

Black Currant Juice: 

HJ. mella (fx W. Faethe (i), G. Fuchs, J. Koch (f), $. WaHraueh, K. Wucherpfennlg, 
FKs&ges ObstSO. supplcrrmnt, p, 673-875 (1983) 

Qmpe Jufcei 

HJ. Bielig (f), W, Faethe (f), J. Koch (f), S. Weltrauch, K Wucherpfenr^ig. 
FiOs^gee Obst 49, p. 188-198 (1982) 

Grapefruit Juice: 

HJ, Bleag (f), Faethe (f), a Fuche, J. KtKh (f). S. Watlrauch, K. Wucherpfenaig, 
ROs^gee Obet SO, supplement, a 871^79 (1983) 

Lemon Juice: 

W. Faethe (f), G. Fuchs, H,^. Hotsommer, K Neuhauser, S. Wallraudi, 
ROa^gas Obst 67, 357^^ (1990) 

Orange Juice: 

HJ. Bielig (f). W, Faethe (t), J. Koch (f), & Wallrauch, K Wucherpfennig, 
n0ssfgesObst49,p. 188-198 (1982) 

Paaa/oa F^uit Juice: 
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